Expression profiling identifies three pathways altered in cellular immortalization: interferon, cell cycle, and cytoskeleton.
Abrogation of cellular senescence, resulting in immortalization, is a necessary step in the tumorigenic transformation of a cell. Four independent, spontaneously immortalized Li-Fraumeni syndrome (LFS) cell lines were used to analyze the gene expression changes that may have given these cell lines the growth advantage required to become immortal. A cellular senescence-like phenotype can be induced in immortal LFS cells by treating them with the DNA methyltransferase (DNMT) inhibitor 5-aza-deoxycytidine. We hypothesized, therefore, that genes epigenetically silenced by promoter methylation are potentially key regulators of senescence. We used microarrays to compare the epigenetic gene expression profiles of precrisis LFS cells with immortal LFS cells. Gene ontology analysis of the expression data revealed a statistically significant contribution of interferon pathway, cell cycle, and cytoskeletal genes in the process of immortalization. The identification of the genes and pathways regulating immortalization will lead to a better understanding of cellular immortalization and molecular targets in cancer and aging.